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  :ﭼﻜﻴﺪه 
ﺗﺸﺨﻴﺺ دﻗﻴﻖ ﭘﻮﺳﻴﺪﮔﻲ ﻫﺎي ﺛﺎﻧﻮﻳﻪ در زﻳﺮ ﺗﺮﻣﻴﻢ ﻫﺎي ﻛﺎﻣﭙﻮزﻳﺘﻲ، ﻳﻜﻲ از ﻋﻮاﻣﻞ ﻣﻬﻢ  :اﻫﺪاف
اﭘﺴﻴﺘﻪ دو ﮔﺮوه از ﻫﺪف از اﻳﻦ ﻣﻄﺎﻟﻌﻪ اﻧﺪازه ﮔﻴﺮي ﻣﻴﺰان ﺗﺸﺨﻴﺼﻲ در دﻧﺪان ﭘﺰﺷﻜﻲ ﻣﻲ ﺑﺎﺷﺪ. 
اﭘﺴﻴﺘﻪ ي و ﻣﻘﺎﻳﺴﻪ ﺗﻴﺘﺎﻧﻴﻮم  ﻛﺎﻣﭙﻮزﻳﺘﻬﺎي رزﻳﻨﻲ ﺗﻐﻴﻴﺮ ﻳﺎﻓﺘﻪ ﺑﻪ وﺳﻴﻠﻪ اﺿﺎﻓﻪ ﻛﺮدن دو ﻧﻮع ﻧﺎﻧﻮﻓﻴﻠﺮ
  ﺗﻐﻴﻴﺮ ﻧﻴﺎﻓﺘﻪ ﺑﻮد. آﻧﻬﺎ ﺑﺎ ﻛﺎﻣﭙﻮزﻳﺘﻬﺎي رزﻳﻨﻲ ﺑﺎﻟﻚ ﻓﻴﻞ و ﻣﻴﻜﺮوﻓﻴﻠﺪ ﻫﻴﺒﺮﻳﺪ
 muinatiTو )ﺟﺎﻣﺪ( edixoid  muinatiTﻠﺮﻴﻧﺎﻧﻮﻓ دو ﻧﻮع ﻧﺎﻧﻮﻓﻴﻠﺮ :ﻣﻮاد و روش ﻫﺎ
  دو ﻧﻮع ﻛﺎﻣﭙﻮزﻳﺖ رزﻳﻦﺑﻪ  %01 ,%5 ,%5,2)ﻣﺎﻳﻊ( ﺑﺎ درﺻﺪ ﻫﺎي وزﻧﻲ    edixoporposiartet
اﺿﺎﻓﻪ ﺷﺪه و  )dirbyh delliforcim 2Atcerid aidarG CG ;dnallif  klub marec‐N cirteT( 
 5ﺑﺮاي ﻫﺮ ﮔﺮوه ﻣﻮرد آزﻣﺎﻳﺶ و ﻧﻴﺰ ﮔﺮوه ﻛﻨﺘﺮل )ﻓﺎﻗﺪ ﻧﺎﻧﻮذره( ده ﻧﻤﻮﻧﻪ دﻳﺴﻚ ﺷﻜﻞ ﺑﻪ ﻗﻄﺮ 
از ﻧﻤﻮﻧﻪ ﻫﺎ  ﻜﺎلﻴاﭘ يﭘﺮ ( ﺳﺎﺧﺘﻪ ﺷﺪ. رادﻳﻮﮔﺮاﻓﻲ ﻫﺎي دﻳﺠﻴﺘﺎلﻣﻴﻠﻲ ﻣﺘﺮ 2و ﺿﺨﺎﻣﺖ  ﻣﻴﻠﻲ ﻣﺘﺮ
ﺘﺮ ﺑﻪ وﺳﻴﻠﻪ ﻣﻴﻠﻲ ﻣ2ﻛﺎﻣﭙﻮزﻳﺘﻲ، ﭘﻠﻪ ي آﻟﻮﻣﻴﻨﻴﻮﻣﻲ و ﺑﺮش ﻫﺎي دﻧﺪاﻧﻲ از ﻧﺎﺣﻴﻪ ي ﺗﺎج ﺑﻪ ﻗﻄﺮ 
ﺗﻬﻴﻪ ﺷﺪ و داﻧﺴﻴﺘﻪ ﻧﻤﻮﻧﻪ ﻫﺎ ﺗﻮﺳﻂ دو دﻧﺪان ﭘﺰﺷﻚ ﻣﺘﺨﺼﺺ ارزﻳﺎﺑﻲ ﮔﺮدﻳﺪ.  PSPﺳﻨﺴﻮرﻫﺎي 
ﻧﻴﺰ ﺗﻬﻴﻪ ﺷﺪه و داﻧﺴﻴﺘﻪ ﻧﻤﻮﻧﻪ ﻫﺎ ﺑﻪ  TCBCﺑﻪ ﻣﻨﻈﻮر ﺑﺮرﺳﻲ دﻗﻴﻖ ﺗﺮ، از ﻫﻤﻪ ي ﻣﻮارد ﻓﻮق 
  ﺗﻌﻴﻴﻦ ﮔﺮدﻳﺪ. TNNوﺳﻴﻠﻪ ي ﻧﺮم اﻓﺰار 
 U‐nnaMﻣﻴﺎﻧﮕﻴﻦ ﻧﺘﺎﻳﺞ ﺑﻪ دﺳﺖ آﻣﺪه در رادﻳﻮﮔﺮاﻓﻲ ﭘﺮي اﭘﻴﻜﺎل ﺗﻮﺳﻂ ﺗﺴﺖ آﻣﺎري  :ﻫﺎﻳﺎﻓﺘﻪ 
ﺑﺎﻻﺗﺮﻳﻦ  ﻣﻘﺎﻳﺴﻪ ﺷﺪ. AVONA  yaW  enOﺗﺴﺖ آﻣﺎري   ﺗﻮﺳﻂ TCBCو در  yentihW
% در ﻫﺮ دو 01ﻣﻴﻜﺮوﻓﻴﻠﺪ ﻫﻴﺒﺮﻳﺪ ﻣﺮﺑﻮط ﺑﻪ درﺻﺪ وزﻧﻲ رادﻳﻮاﭘﺴﻴﺘﻲ در ﮔﺮوه ﻛﺎﻣﭙﻮزﻳﺖ ﻫﺎي 
ﺑﻪ ﻛﺎﻣﭙﻮزﻳﺖ ﺑﺎﻟﻚ ﻓﻴﻞ ﻣﻮﺟﺐ % از ﻫﺮدو ﻧﻮع 5,2. اﻓﺰودن ﺑﻮد TCBCو رادﻳﻮﮔﺮاﻓﻲ ﭘﺮي اﭘﻴﻜﺎل 
 رد ﻲﺘﻴﺴﭘاﻮﻳدار ﺶﻳاﺰﻓاCBCT  هاﺮﻤﻫ ﻪﺘﻴﺴﻧاد ﺶﻫﺎﻛ ﺎﺑ ﺮﻠﻴﻓﻮﻧﺎﻧ ﺮﺗﻻﺎﺑ ﺮﻳدﺎﻘﻣ ندوﺰﻓا ﻪﻜﻴﻟﺎﺣ رد ،ﺪﺷ
 ﺖﻳزﻮﭙﻣﺎﻛ .دﻮﺑ.ﺖﺷاد لﺎﻜﻴﭘا يﺮﭘ ﻲﻓاﺮﮔﻮﻳدار رد ار ﻲﺘﻴﺴﭘاﻮﻳدار ﻦﻳﺮﺘﺸﻴﺑ ﻪﺘﻓﺎﻴﻧ ﺮﻴﻴﻐﺗ ﻞﻴﻓ ﻚﻟﺎﺑ 
يﺮﻴﮔ ﻪﺠﻴﺘﻧ:  ﺮﺘﺴﺑ عﻮﻧ.ﺪﺷﺎﺑ ﺮﺛﺆﻣ ﺮﻠﻴﻓ ﻚﻳ ﻪﺘﻴﺴﭘا ناﺰﻴﻣ يور ﺮﺑ ﺪﻧاﻮﺗ ﻲﻣ ﺖﻳزﻮﭙﻣﺎﻛ  
ذﻮﻧﺎﻧ ﺮﺘﺸﻴﺑ ﻪﭼﺮﻫ ندوﺰﻓا ﺎﺑ ﺪﻳﺮﺒﻴﻫ ﺪﻠﻴﻓوﺮﻜﻴﻣ ﺖﻳزﻮﭙﻣﺎﻛ رد ،دﺮﻛ اﺪﻴﭘ ﺶﻳاﺰﻓا ﺰﻴﻧ ﻪﺘﻴﺴﭘا ،هر
 ﺖﻈﻠﻏ رد ﻪﺘﻴﺴﭘا ﻦﻳﺮﺘﺸﻴﺑ ﻪﻛ ﺎﻨﻌﻣ ﻦﻳﺪﺑ10 .ﺪﺷ هﺪﻳد % ﻞﻴﻓ ﻚﻟﺎﺑ ﺖﻳزﻮﭙﻣﺎﻛ رد ﻪﻛ ﻲﻟﺎﺣ رد
 ﺖﻈﻠﻏ رد ﻪﺘﻴﺴﭘا ناﺰﻴﻣ ﻦﻳﺮﺘﺸﻴﺑ2,5ﺪﺷ هﺪﻳد %. 
:يﺪﻴﻠﻛ تﺎﻤﻠﻛ ﻲﻨﻳزر ﺖﻳزﻮﭙﻣﺎﻛ ،ﺮﻠﻴﻓﻮﻧﺎﻧ ،ﻪﺘﻴﺴﭘاﻮﻳدار  
 
Abstract 
Objectives:The diagnosis of secondary caries under composite restorations is one 
of the impostant and diagnostic factors in dentistry. The aim of this study was to 
measure the radiopacity of two groups of modified composite resins by adding ٢ 
types of titanium nanofillers  and comparing the radiopacity of them to unmodified 
bulk fill and microfilledhybrid resin Composites.  
Materials and Methods: Two kinds of nanofiilers (TiO٢-titanium dioxide; 
titanium tetraisopropoxide) in three concentrations (٢٫٥٪, ٥٪, ١٠٪) were added to 
two types of composite resins (Tetric N-ceram bulk filland GC Gradia direct A٢ 
microfilledhybrid) and for each tested group ten disk-shaped specimens (٢-mm-
thick and ٥ mm diameter) were fabricated. Periapical digital radiographs were 
taken from composite specimens, aluminium step wedge and ٢ mm‑thick tooth 
slices using a PSP plate. The density of the specimens was evaluated by two dental 
specialists. In order to verify more precisely CBCT (Cone Beam Computed 
Tomography) was taken. The density of the specimens was determined with NNT 
software. 
Results: We compared the results with Mann-U Whitney test for periapical 
radiographies and One Way ANOVA test for CBCT. The highest radiopacity of 
Microfilled Hybrid Composites group was in wt=١٠٪ in both periapical and 
CBCT. The addition of ٢٫٥٪ of both titanium Nano fillers to bulk fill resin 
composite increased the radiopacity in CBCT, while the addition of higher Nano 
filler values was accompanied by a decrease in density in this group. The 
unmodified bulk fill resin composites had the highest radiopacity in periapical 
radiography.  
Conclusions: The type of composite can be effective on the degree of opacity of a 
filler. In microfilled hybrid composite, by adding more nanoparticles, the opacity 
also increased, meaning that the highest opacity was seen in ١٠٪ concentration. 
While in bulk fill composite, the highest amount of opacity is at a concentration of 
٢٫٥٪. 
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